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rocks in combination with, silica and the alkalies, and in some cases lime, as feld-
spars and feldapathoida. It also enters into the composition of some of the so-called
ferromagnesian minerals, such as mica, hornblende, augite, etc. As noted above,
alumina is sometimes present in rocks as the mineral corundum.

The oxides of iron and magnesium combine with silica to form the so-called
ferromagnesian minerals, which comprise the pyroxene, hornblende, biotite, and
olivine groups as the principal rock-forming ones (see Chapter I). Lime enters into
combination with the same bases and silica in the monoclmic pyroxenes and amphi-
bolos, and is an important constituent m the more calcic (basic) plagioolasc feld-
spars. It is essentially absent from the orthorhombic pyroxenes and biotite

The f erromagneaian minerals are usually present in only subordinate amounts in
the acid rooks, but increase in quantity and are the predominant minerals m tho
basic rocks.

The alkalies, potash and soda, in combination with alumina, silica, and in some
oases lime, are of fundamental importance in the feldspars (orthoclase and plagio-
clase groups), and the feldspathoids. They are, especially soda, important con-
stituents in the alkali-rich pyroxenes and amphiboles, and potash enters into tho
composition of biotite.

Phosphoric anhydride (PjOs) and titama (TiOj) among the lesser oxides are quite
generally present in igneous rocks; the former in combination with lime as tho
mineral apatite is of most importance in the basic rocks; while the hitter occurs
as free oxides in the minerals ilmenite and sometimes rutile, as the lime titano-
silicate sphene, the lime titanate perovskite, and in variable but small quantities m
the ferromagnesian silicates.

Boron, fluorine, and chlorine frequently occur m minute quantities in igneous
rocks; as do also sulphur and caibon, the former as sulphides, especially as tho
mineral pyrite, and the latter m elementary form as graphite.

The annexed table will serve in some measure to give a general idea of the
composition of the principal types of plutomo igneous rocks Analyses of tho
corresponding volcanic rooks are omitted from the table, since they have similar
composition to their equivalent plutonic types.

TABLE OP ANALYSES OF PLUTONIC IGNEOUS ROCKS

I        II       HI.      IV       V       VI.      vil     vili.

SiOj.................      7227  66.43  60.39  7036  6271  46.86 4505  33.84

AljOs...............      1430  16.11  2267   1547  1706  1972    650    5.88

FejOs     ................       116    115    0.42    0.98    379    322    383    704

FeO................       097    286    226    117    2.74    799    769    516

MgO...................       070    040    013    087    178    77512.0722.96

CaO     .................        156    1.49    032    3.18    55113.1018.82    9.40

Na,0.................       346    500    8.44    491    364    009    0.94    033

KaO.................         600    5.49    4.77    171    296    1.56    0.78    2.04

Rest...................      083    226    065    143    014    0.56    5.20  13.83
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L Biotite granite, near Richmond, Virginia; II. Syenite, Mount Asoutney, Vermont, in. Nephehno sy-
enite (Litohfleldite), Litohfield County, Maine, IV. Quartz diorite, near Enterprise, Butte County,
California, V. Diorite, Bush Creek, Elk Mountains, Colorado; VI Qabbro, Baltimore, Maryland1
Average of 23 samples. VH. Pyrosemte, Brandberget, Norway, Vm Pendotite, Cnttenden County)
Kentucky.